gamma-Aminobutyric acid type A/benzodiazepine receptors regulate rat retina neurosteroidogenesis.
It has been previously shown that retinal ganglion cells have the ability to synthesize steroids including neuroactive steroids such as pregnenolone sulfate. Since ganglion cells possess GABAA/benzodiazepine (BZ) receptors and neurosteroids modulate retinal GABAA receptor function, we investigated the role of these receptors in isolated rat retina neurosteroidogenesis. Ligands for central-type BZ receptors stimulated retinal pregnenolone synthesis. Clonazepam was the most potent ligand examined acting at nanomolar concentrations. Moreover, the effective steroidogenesis stimulatory dose (ED50) for these ligands and the Ki to inhibit [3H]flunitrazepam binding showed a coefficient of correlation of r = 0.87, suggesting the involvement of the central-type BZ receptors in this event. Ro 5-4864, which preferentially binds to peripheral-type BZ receptors, was less efficacious and potent whereas PK 11195 did not affect the basal pregnenolone formation and did not antagonize the Ro 5-4864 stimulated steroid synthesis. The GABAergic agonist muscimol, stimulated neurosteroid synthesis and this effect was reversed by the GABAergic antagonists bicuculline and picrotoxinin. In addition, these antagonists decreased basal pregnenolone formation, suggesting a tonic GABAergic control of the steroidogenic pathway, and reduced clonazepam-stimulated steroidogenesis. These results, together with the reported ability of neurosteroids to modulate GABAA receptor function, suggest a novel regulatory mechanism to control the inhibitory transmission.